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The accessible Arctic Ocean. John W. Farrell  Location: US Arctic Res. Commission, 4350 N. Fairfax Dr., Ste. 510, Arlington, VA 22203, jfarrell@arctic.gov Abstract: Scientific evidence indicates that global climate changes, and the most rapid changes are in the Arctic. Northern temperatures have increased twice as fast as elsewhere, the areal extent and thickness of Arctic sea ice have decreased dramatically, sea level rises as oceans warm and as glaciers and icesheets melt, and the ocean becomes more acidic as it absorbs atmospheric carbon dioxide. Changes in climate, as well as advances in technology, and the demand for resources have resulted in a newly accessible Arctic Ocean that invites to commercial fishing, shipping, tourism, mineral, and energy extraction interests and catches the attention of the US Coast Guard and the US Navy, among others. Many activities associated with these interests have implications for sound in the sea, and this presentation will present some of these at an overarching level. The United States has barely begun the baseline oceanographic research necessary to support national and international goals for ecosystem‐based management and marine spatial planning in the Arctic Ocean. The US Arctic Research Commission, an independent federal agency, that advises Congress and the Executive Branch calls for Arctic Ocean research that would help policy makers address these issues.
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Opening the Arctic: Science Challenges to Technical Session No. 1A
Understanding the Impacts of Climate Change

U.S. GOVERNMENT PERSPECTIVE ON ARCTIC RESEARCH

DR. JOHN FARRELL
U.S. Arctic Research Commission
4350 N. Fairfax Drive, Suite 510
Arlington, VA 22203
(703) 525-0113
jfarrell@arctic.gov

he Arctic region and Alaska—America’s Arctic—provide tremendous value to the United

States. Without a significant Arctic Research Program, however, those things we value in
and from the Arctic—energy, food, security, biodiversity, fresh water, carbon sinks, pristine
wilderness, more direct transport routes, rich indigenous cultures—cannot contribute as well or
be sustained. There is little human activity we know of in the Arctic that is not “knowledge
based.” The Arctic continues to be rich in mysteries that can only be solved with pioneering,
exploration and research. With greater knowledge, the Arctic region can contribute more to both
the global economy and the environment. Knowledge about Arctic processes can help protect the
world from expensive, unnecessary, and destructive climate change.

The U.S. Arctic Research Program must strengthen its efforts on five central and crosscutting
themes:

Environmental Change of the Arctic, Arctic Ocean, and Bering Sea
Arctic Human Health

Civil Infrastructure

Natural Resource Assessment and Earth Science

Indigenous Languages, Cultures, and Identities

A
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“The opening of the fifth ocean,” the Arctic, for
longer periods of time, will provide new access to
resources, migration of fishing stocks and
eventually new trade routes, that can’t be
overstated.”

-Chief of Naval Operations
Adm. Gary Roughead

Remarks at University of Chicago
Conf. on Terrorism & Strategy
October 12, 2010




Arctic region defined in US law
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Joke synopsis: When the pipeline was being built, the Alaskan construction workers got tired of hearing the Texans brag about how big their state is. The Alaskans finally shut the Texans up by telling them that if they didn't knock it off, they would divide Alaska in half and make Texas the third largest state.



====================



Data to support :

Rank    State           sq km           sq miles

1       Alaska          1,717,854       663,267

2       Texas           696,621         268,581

3       California      423,970         163,696

4       Montana         380,838         147,042

5       New Mexico      314,915         121,589

6       Arizona         295,254         113,998

7       Nevada          286,351         110,561

8       Colorado        269,601         104,094

9       Oregon          254,805         98,381

10      Wyoming         253,348         97,818



from

http://en.wikipedia.org/wiki/List_of_U.S._states_by_area




U.S. Arctic Policy (nsppb-66/HspD-25)

* National/Homeland Security Interests

* |nternational Governance

e Extended Continental Shelf and Maritime Boundaries
 Promoting International Scientific Cooperation

e Maritime Transport

e Economic/Energy

 Environmental Protection

Seven policy areas — one overarching legal dynamic —
relationship between international law, mainly the law
of the sea and national sovereignty
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It’s important to remember that the Arctic Ocean, although historically mostly ice-covered, is divided, under the Law of the Sea Convention, like any other ocean.  
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What is the USARC?

e Independent federal agency of presidential appointees that
works with Congress and Executive branch

e Sets nation’s Arctic research goals and objectives

e Develops an integrated national Arctic research policy
e Helps create a national Arctic research program plan
e Facilitates cooperation among federal, state and local

governments, and other nations with respect to Arctic research,
both basic and applied



US ARCTIC RESEARCH
COMMISSION

XEPORTON USARC sets

GOALSAND OBJECTIVES FOR
ARCTIC RESEARCH 2009-2010

nation’s Arctic
research goals




COMMISSION
PDED U.S. FUNDING FOR

A REPORT FROM THE
LS. ARCTIC RESEARCH COMMISSION




ARCTIC RESEARCH

OF THE WENITED STATES

REPORT ON
GOALS AND OBJECTIVES FOR
ARCTIC RESEARCH 2009-2010

FISCAL YEAR 2009

BUDGET

i

OF THE .5, GOVERNMENT

RORRE IARPC: White House:
establishes adopts OMB/OSTP
research

goals,
goals & sets @ creates »J Congress:
research research authorizers &

policy plan appropriators

USARC comments on budget to Congress



http://www.ciadvertising.org/SA/fall_06/adv392/adanielle/ciadvertising2006/arrow-right.jpg
http://www.ciadvertising.org/SA/fall_06/adv392/adanielle/ciadvertising2006/arrow-right.jpg

Policy Coordination Framework

New ocean policy
7 / 19 / 10 National Ocean Council

Principals/Deputies
Co-Chairs: CEQ/OSTP |

Governance Coordinating National E-conomic
Committee . . . :
State/Tribal/Local Steering Committee Council

Office of Energy and
Climate Change

(CEQ, OSTP, Duector,
and Charrs of the IPCs)

National Security
Council

Chawr/Co-Chairs Cham/Co-Chairs

Ocean Resource Management Ocean Science and Technology
Interagency Policy Committee Interagency Policy Committee

1 of 9 national priority objectives:
“Changing conditions .
In the Arctic” = Reportine

Coordination

Communication




President
reassigns Arctic
research

: coordination from
MEMORANDIM MOF THE DIBECTOR OF THE QFFICE OF S80It
AND TECHMOLOGEY POLICY NSF to NS

SUBJECT: Designation of the Wational Science and
Technology Council to Coordinabte Certain
Activities Under the Arctic Research and

Policy Aot of 1984

THE WHITE HOUSE
WASHINGTOMN

July 22, 2010

By the authority vested in me as President by the Constitution
and the laws of the United States, including the Arctic Research
and Policy Act of 1984 (Title I of Publie Law 38-373) (the
"met"), I hereby assign to the Naticnal Science and Technology
Council (NSTC) responsibility to coordinate activibties assigned
in sections 107 and 108 of the Act to the Interagency Arctic
Research Policy Committee, including through committess of the
METC.

The Director of the 0ffice of Science and Technology Poliow
is authorized and directed to publish this memorandum in the

Federal Reglster.
(:::ig%szg ijé;fi;;;LF‘J



Impact on Arctic Research Coordination
From 7/22/10 Presidential Memo

White House

OSTP/National Sci. & Tech. Council

Securnéw

Sci.

Tech.

Environment &
Natural Resources

Congress

coord., coop.
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Pizzly or Grolar bear. A 2006 handout photo shows the mounted remains of a grizzly-polar bear cross. U.S. hunter Jim Martell killed this first known grizzly-polar bear (Banks Island, Canada) and has it on display in his Idaho home.

Photograph by: Edmonton Journal/Handout/2006 File, Edmonton Journal/Handout/2006 File

Read more: http://www.vancouversun.com/technology/Bear+shot+High+Arctic+confirmed+grizzly+polar+cross/2978588/story.html#ixzz0mruRXq7H


Alaska Feeds the Nation

Largest private sector
employer in Alaska

Weight of catch (million metric tons)

US Domestic Commercial Fisheries

1994

B Rest of US
O Alaska

1996 1998 2000 2002 2004
Year




Arctic has much of
world’s remaining
“undiscovered”
fossil fuel

13% oil
30% natural gas

20% natural gas liquids

2009 USGS CARA report

Arctic Oil and Gas Potential
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ENVIRONMENTAL MANAGEMENT

Science Lags on Saving
The Arctic From 01l Spills

LS. government is acoused of failing to
design and carry out needed research .

Oil-spill-in-ice
research

® |[nteragency
Coordinating Committee
on Oil Pollution Research
(ICCOPR).

e National oil-spill
research plan not
updated since 97
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That’s why our nation and your nation are sponsoring an Arctic marine shipping assessment.

The U.S. Arctic Research Commission’s deputy director, Dr. Lawson Brigham, is chairing this effort for all eight Arctic nations.


Select AMSA Findings

e UNCLOS and IMO ~ fundamental frameworks. Need to ratify.

e Winter sea ice remains but multi-year ice won’t

e No specific, mandatory IMO enviro. standards for Arctic vessels
e Nearly all vessel traffic (thus far) is destinational

e Key drivers ~ natural resource development & regional trade

e Arctic residents ~ concerns & recognition of benefits

e Greatest threat ~ oil release through accidental or illegal
discharge

e General lack of marine infrastructure



The Maritime
Arctic of 2004

Snapshot of Summer

5475 Ships

Modes of Arctic
Marine Transport
 -Destinational &
Regional

» -Trans-Arctic

» -Trans-Arctic with
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Barrow, Alaska

July 2006 July 2007

Chukchi Sea
(Open Water)

’

Barrow Airport
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Bering Gate
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Digital Terrain Model (DTM) from Fairweather’s Bering Strait survey this past summer. NOAA CAPT Doug Baird emailed it to JF on 10/21/10.



NOAA Ship Fairweather leaving Seattle Jul 7 arr Providenya 23-Jul. Hydro cruise in B. Strait. From Providenya 26-Jul to 13-Aug (Nome). In and out of Nome 16-Aug to 3-Sep (a couple of two week legs). Leaving Nome on 6-Sep to 10-Sep (Kodiak). Charting only. Unlikely they will support any additional science. Hoping to do this with Navy (announced Fri at interagency meeting). James Crocker with more info. 




GREENLAND 2005 MELT EXTENT

Total Greenland ice sheet melt area CeATeRR

increased-on-average by 20% from 1979 to ol
2006. On the western parf of the-ice_sheet

the melt area increased by 30% \

2005 MELT EXTENT
7~ MEAN MELT EXTENT
(1979 - 2005)

e
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The increasing trend in the
total area of melting bare

ice is unmistakable at 13%
per year
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Russell Huff and Konrad Steffen, University of Colorado/CIRES




Sea Level Rise — Present day contributions

IPCC 4th Assement
Sea Level Rise (1993 - 2003)

All other glaciers —

and ice caps Thermal

28% ) \  Expansion

57%

Greenlan d
7%

Meier et al*
Sea Level Rise (2006)

All other glaciers
and ice caps

\ Thermal
33%

\ Expansion
4%

Greenland "

<«—_ Antarctica 5%

Let’s get the physics right, and evaluate
the dynamic discharge from ALL sources

*Meier et al, Science, 21 July, 2007 Small Glaciers Dominate Sea Level Rise in the 215t Century

From Bob Anderson, INSTAAR
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Meier et al, Science, 21 July, 2007 Small Glaciers Dominate Sea Level  Rise in the 21st Century






Estimates Instrumental record Projections
of the past of the future

ea level change (mm

1800 1850
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FAQ 5.1, Figure 1. Time series of global mean sea level (deviation from the 1980-1999 mean) in the past and as projected for the future. For the period before 1870, global measurements of sea level are not available. The grey shading shows the uncertainty in the estimated long-term rate of sea level change (Section 6.4.3). The red line is a reconstruction of global mean sea level from tide gauges (Section 5.5.2.1), and the red shading denotes the range of variations from a smooth curve. The green line shows global mean sea level observed from satellite altimetry. The blue shading represents the range of model projections for the SRES A1B scenario for the 21st century, relative to the 1980 to 1999 mean, and has been calculated independently from the observations. Beyond 2100, the projections are increasingly dependent on the emissions scenario (see Chapter 10 for a discussion of sea level rise projections for other scenarios considered in this report). Over many centuries or millennia, sea level could rise by several metres (Section 10.7.4).




Florida inundation
1 meter (3.3 ft) sea level rise




Miami Beach

-m sea level rise

1

Population
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Miami Beach



http://architecture2030.org/slr/miami_beach_fl

1-meter sea level rise; Population: 87,933Data Source: LIDAR IHRCSMaps are based on LIDAR data, USGS 10m NED.Maps are illustrative; areas in blue depict various potential inundation scenarios. Map accuracy is dependent on the accuracy of the geospatial data.


Borehole temperatures

Gary Clow, USGS

Permafrost warming: Arctic Coastal Plain

[1977] -10.2C
[1978] -9.9°C
[1979] -10.2°C
[1980] -9.9°C
[1984]
[1989] -9.8°C
[1995] -8.2°C
[2001] -6.8°C
[2007] -6.4C
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East Teshekpuk



The other wells in the DOI/GTN-P borehole array on the Arctic Coastal Plain show a similar sequence of events, although the magnitude of the warming varies considerably between sites.

The warming at East Teshekpuk is close to the average for the entire borehole array.

This is a significant warming.  For comparison, the AOGCMs running the SRES B2 emission scenario for the Arctic Climate Impact Assessment (ACIA) projected about a 4.5°C mean-annual warming for this area by 2080.


Permafrost Degradation — North Slope, AK | == ==




Gary Clow, USGS

Wy 003 = e W

1998 Shoreline ||

g A : 100 m of Arctic coastal
T TR erosion summer 2004

S. Flora, BLM
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The photo in the upper left was taken in July 2003.  BLM personnel returned in July 2004 and found that it looked much the same.

They returned a couple of months later (Sept 2004) and found that an enormous amount of erosion had occurred (photo, lower right).

During about a 2-month period, the shoreline had retreated 100 m.

Although it’s true more wave energy is now available to erode the coast because there’s less protective sea ice during the fall, the other part of the equation is that warmer permafrost has less resistance to erosion.


Alaskan Arctic coastal villages

Two-hour time lapse showing storm damage in Shismaref, Alaska
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Combined impact of sea ice retreat and permafrost degradation on Alaskan Arctic coast and villages. Coastal erosion in the Arctic is different from the south due to ice in the ocean (sea ice) and in the ground (permafrost). Sea ice armors the coast, protecting it from wave action. Ice cover keeps waves down. Permafrost is a very strong material when frozen and keeps wave erosion to a minimum. But sea ice is retreating; as my colleagues reported earlier, this year sea ice diminished to a new record low in area extent. Retreating sea ice results in less armoring and greater ice-edge distance from shore, which implies larger waves. Degrading permafrost results in a weaker coastline and that is more susceptible to erosion. 

Top image: Shishmaref, Alaska, during a storm in 2003. Photos were taken two hours apart. The barrel is marked with an arrow for reference. This was not a particularly heavy storm. 

………………………………………………….

Image Credits: photos by Tony Weyiouanna Sr. (top row)


Qanugtuurungnarniq

...the concept of being resourceful,

demonstrating adaptability and flexibility in
response to a rapidly changing world. I/

Nikki Kahn/TWP photo

Nettie Foxglove


Presenter
Presentation Notes
Elder Nettie Foxglove, 83, one of the 12,000 shareholders in the NANA Regional Corp., at her home in Selawik, Alaska. (Photo by Nikki Kahn/TWP). Wash Post 10/1/10


Boost infrastructure for Arctic Research

Sustainable Arctic Observing Network (intl’ coop.)
Cabled (fiber optic) observatories
lcebreakers

Alaska Region Research Vessel (Yes)
Barrow & Intl” Arctic Research Centers

Advance use of robotic remote sensing (sea, air, space)
Satellites (NASA’s ICESat-1l, GRACE-II, others)

Declassify US intelligence data, mapping, imagery
Nuclear submarines (SCICEX), ice camps




Recommendations today

Improve interagency Arctic research efforts &
dovetail with new ocean policy efforts

Get serious on Arctic Observing Network
— Environmental research (wx, climate, sea ice, perma.)

— Ice sheet and glacier dynamics
Oil-spill-in ice research

Ocean research infrastructure

— US icebreakers (psst... we’re down to one)



It implemented, the results will help Navy
achieve Arctic missions in:

e Strategic deterrence

e Force Projection

e Maritime Security

e Maritime Domain Awareness

e Search and Rescue

e Regional Security Cooperation

e Humanitarian Assistance/Disaster Relief



9/23/10
Blake McBride, USN

USCG C-130
ADA flight
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Photo Credit. Blake McBride, USN
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